Synaptic connections of an interneuron with axonal arcades in the cat visual cortex.
A single, isolated interneuron with axonal arcades in the cat visual cortex was analysed in detail by both light and electron microscopy. The neuron was impregnated by the Golgi-Kopsch method, gold-toned, and processed for electron microscopy using the ethanolic phosphotungstic acid (PTA) staining method of Bloom & Aghajanian (1968). These methods, in combination, resulted in the successful identification of a large number of synaptic boutons arising from the axon of the cell under study. We examined serially at the electron microscope level 210 boutons of the axonal arborization of the cell. Of these, 152 formed identifiable symmetrical synaptic contacts with a variety of postsynaptic elements. The vast majority of the postsynaptic targets were dendritic profiles, which represented 95.7% of all the synaptic contacts identified. Only one example was observed of two labelled boutons making contacts with the same postsynaptic element; the rest were apparently on different elements. This distribution of synapses, characterized by the lack of convergence, is very similar to that reported by other authors for a certain kind of double bouquet cell which, in turn, shares some morphological features with the neurons with axonal arcades. It is suggested that fine details of the geometry of the axonal arborization of a given cell are an important reflection of the distribution of its synapses.